In a recent issue of Current Biology, three groups [1] [2] [3] independently performed structure-function analyses to identify the structural features necessary to direct the processing of plant microRNA (miRNA) precursors into mature miRNAs. In each case, the authors used screens based on the developmental phenotype of well-studied plant miRNAs. Not unexpectedly, their results showed that mutations impacting miRNA processing were associated with changes in the predicted secondary structure of the precursors in regions flanking the miRNA-miRNA* duplex. The combined impact of these three papers is to demonstrate for the first time the relative importance of precursor secondary structure in plant miRNA processing. These groups have defined the positional guides for cuts in the single-stranded precursors and elucidated the order in which plant miRNA processing steps occur.
Plant miRNA biogenesis occurs by the processing of long, singlestranded RNA polymerase II dependent precursors that are the primary miRNA transcripts (primiRNAs). Like animal miRNAs, these pri-miRNAs are predicted to form a stem-loop secondary structure that is enzymatically cleaved by an RNase III like Dicer protein to excise a w21-nt miRNA-miRNA* duplex. In both plants and animals, this stem-loop structure is formed from the fold-back of a self-complementary region of the pri-miRNA. The excised miRNA-miRNA* duplex has a two-nucleotide 3 0 overhang [4, 5] . In animals, the stem-loop structure of the precursor is relatively consistent among miRNAs, defining a simple structural pattern for miRNA excision [6] . In plants, miRNA precursor processing has been demonstrated to be dependent on DICER-LIKE1, as well as the doublestranded RNA-binding protein HYPONASTIC LEAVES1 and the zinc finger protein SERRATE [7] [8] [9] . Unlike animals, it has been harder to define a prototypical pri-miRNA secondary structure in plants due to wide variation in the stem-loop size and predicted structure of the pri-miRNAs. Thus, several years have passed since the pri-miRNA secondary structures involved in animal miRNA biogenesis have been described [6] and, until now, we have had a poor understanding of the important contributions of structural features of pri-miRNAs in plants.
In animals, processing of most pri-miRNAs is accomplished via the activity of the so-called 'Microprocessor' complex. This complex contains the RNase III-type protein Drosha and the Pasha cofactor (DGCR8, in humans) [10] . After binding the pri-miRNA, the complex directs cleavage at the base of the stem at a site w11 bp away from the bifurcation site of the double-stranded hairpin, generating one end of the miRNA-miRNA* duplex [10, 11] . The cleavage of the terminal loop by Dicer to release the w22-nt miRNA duplex occurs after export from the nucleus, mediated by a double-stranded RNA binding domain protein (Loquacious) [12] . This Dicermediated cleavage event generates the second end of the miRNA-miRNA* duplex and defines the size of these two small RNAs.
The three studies published in Current Biology [1] [2] [3] focus on several different plant miRNAs and their precursors yet come to the same conclusions: The processing of plant miRNA precursors appears to depend on a region of imperfect pairing w15 nt from the unpaired region of the lower stem, as well as the secondary structure immediately surrounding the lower cleavage site (Figure 1 ). In these studies, Song et al. [1] used the MIR171a and MIR167a precursors, Werner et al. [2] used the MIR172a precursor, and Mateos et al. [3] used the MIR172a precursor and validated the results in the MIR164c and MIR398a precursors. All three studies used a mutagenesis-based structure-function approach. Variants of the mutated hairpin structure were created by decreasing or increasing mismatches. Structural features, such as bulges in the upper, middle and lower stem of the hairpin, could be assayed for their influence on precursor processing, based on phenotypic and molecular assays. These assays were performed in vivo, gauging mature miRNA levels by evaluating the severity of developmental abnormalities caused by direct effects of the miRNA on specific mRNA targets. The results showed that the lower stem region is important for pri-and pre-miRNA processing and that an initial cleavage takes place w15 nt from the unpaired region in the lower stem, ultimately giving rise to the mature miRNA. For all three groups, structural variations in the lower region showed a strong effect, and a shift or introduction of a major bulge in this region could move or disrupt the initial cleavage site [1] [2] [3] . With the bulge in the lower stem deleted, processing of the precursor is highly inaccurate or inefficient. Thus, this bulge or loop above the unpaired region in the lower stem defines a required structure that ensures accurate and efficient processing of plant miRNA precursors.
In addition to dissecting the role of the base of the precursor stem, the new studies in plants examined the role of the upper or terminal loop in miRNA precursor processing [2, 3] . With a near-complete deletion of the upper loop, mature miR172 was still detected [2] , although a full deletion of the terminal loop completely abrogated mature miR172 accumulation [3] . Most point mutations in the terminal loop had minimal impact [3] . However, the structure at the upper junction of the miRNA-miRNA* duplex and terminal loop is important for processing (Figure 1 ), as this is where the second Dicer-mediated cleavage occurs [2, 3] . The miRNA-miRNA* duplex is also tolerant of point mutations, unlike most animal miRNAs [1, 2] .
The generality of the patterns defined by these papers to all plant miRNAs remains to be confirmed experimentally but computationally seems to apply to many of the conserved plant miRNAs [1] [2] [3] . Song et al. [1] (and others) have pointed out that plant miRNAs have tremendous diversity in the size of loops and stems in their precursors, unlike animal miRNAs [6] . It is possible that miRNAs other than the experimentally examined MIR172, MIR167, MIR164, and MIR398 precursors follow alternative processing patterns and efficiencies, although systematic computational analyses of the conserved plant miRNAs support the rules defined for these four pri-miRNAs. Thus, the data in these three papers appear to constitute a structural model against which structural features of Arabidopsis and perhaps other miRNA precursor hairpins from other plants can be measured and scored for their consistency. Future work might functionally test these patterns in synthetic miRNA precursors, much as Werner et al. [2] initiated with their 'miRgold' construct.
The large-scale application of engineered plant miRNAs has proceeded posthaste even in the absence of a clear understanding of how processing sites are defined, using and maintaining the endogenous backbones of miRNAs such as MIR319 and MIR172 in Arabidopsis and MIR528 in rice [13, 14] . Plant artificial miRNA constructs are robust to alterations, as tested by different stem-loop miRNA backbones in association with different promoters; comparable efficiencies in RNA interference were observed [14] . However, with a more detailed understanding of some of the more important structural features that modulate the efficiency of plant pri-miRNA processing, it may be possible to engineer miRNA precursors with different processivities. The results of these publications are also likely to shed light on the proteins involved in miRNA processing, and perhaps this will also lead to clues about the evolution of some miRNAs.
One open question related to plant miRNA maturation is how the miRNA and miRNA* molecules are distinguished in plants. While this has yet to be characterized genetically or biochemically, two recent papers give clues to how this might occur. The Hannon and Lai laboratories describe how these two molecules are distinguished by Argonaute proteins in Drosophila; co-immunoprecipitation and next-generation sequencing demonstrate that the predominant set of sequences associated with AGO1 correspond to miRNAs, while many miRNA* sequences were bound to AGO2 [15, 16] . This discrimination is largely achieved by mismatches in the miRNA-miRNA* duplex at positions nine and/or ten relative to the miRNA strand, with thermodynamic asymmetry [ 
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Imagine a situation where a woman and a man would like to go out together rather than each going out alone because they disagree over where to go: to the ballet or to a football match. This classic scenario of the 'battle of the sexes' game [1] has hitherto received little attention when it comes to exploring the evolution of cooperation. In this issue of Current Biology, Harcourt and colleagues [2] describe an ingenious experiment on three-spined sticklebacks in which pairs are confronted repeatedly with a battle-of-the-sexes problem. Sticklebacks solve the conflict of interest by taking turns in leading the partner to the respective preferred sites, much like humans do [3] . Theoreticians typically explore cooperation using the iterated prisoner's dilemma game [4] . In this two-player game, partners can either cooperate or defect. Mutual cooperation yields a higher payoff than mutual defection but defecting yields higher payoffs than cooperating in each single round, independently of the partner's behaviour. This payoff structure causes maximal conflict of interest between potential partners. However, conflicts may be reduced in many potentially cooperative interactions where joint actions are invariably superior to mutual defection. The prime example are species living in groups where individuals are selected to stay together even though individuals may disagree over activity and movement patterns. Such disagreements naturally emerge as a consequence of different dietary needs and different optima for the trade-off between foraging efficiency and the risk of predation, depending on age or sex [5] . The battle-of-the-sexes game captures the key problem of such situations.
Recently, the question of how group decisions are made has received immense interest, providing both major conceptual advances and new empirical evidence [6] . Nevertheless, some classic studies are worth mentioning as they are easily overlooked. For example, a long-term field study on hamadryas baboons demonstrated both individual leadership and majority-voting [7, 8] : males coerce their harem females into following [7] , while male harem owners voted at which waterhole they would meet later in the day before splitting up when leaving the common sleeping places [8] . A study on bar-headed geese demonstrated that an individual's competence may also be important (parents lead when the goslings are still very young), while under certain circumstances an individual's need for food (females prior to the reproductive period, and older nestlings in their important growth phase) may make it a leader in the group [9, 10] .
Based on the geese data, Lamprecht [11] developed the first conceptual ideas about the emergence of leadership by combining the battle-of-the-sexes game with the 'war-of-attrition' game [12] . In this latter game, individuals compete over a resource by investing time in order to obtain it, and an individual emerges as the winner if it is willing to persist longer (i.e. to incur greater costs) than its opponent does. The combination of the two games resolves a major limitation of the original battle-of-the-sexes game, which is that partners cannot communicate. In the framework, an individual emerges as leader if it can accept larger separation distances than the partner, because it values the proximity of a partner less or values the access to another resource more than its partner does. The idea that variation in needs may lead to persistent leadership was also supported in much more formal mathematical terms [13] .
The key question in recent years has been under which circumstances group decisions are shared or unshared [6, [13] [14] [15] [16] [17] . Empiricists working on large anonymous aggregations predominantly found evidence for shared decision making [15] , while evidence on small structured groups like hamadryas baboon harems or geese families suggests scope for unshared decisions. Clearly, what is needed at this stage are controlled experiments to identify key parameters that may favour either shared or unshared decision making. The studies on stickleback pairs by Harcourt and colleagues [2] provide a prime example of what can be learned from such experiments. In a recent study, they found that bolder stickleback individuals tend to make unshared decisions about foraging excursions when a pair faces the trade-off between foraging and safety and hence have to decide when to go foraging [18] . In the current study [2] , they additionally created a conflict of interest over where to go, effectively creating a battle-of-the-sexes problem. Under these circumstances, variation in boldness became unimportant. Instead, turn-taking emerged as the solution under these new conditions. First, fish were individually trained to locate food at one of two possible positions. Then individuals that had learned opposing locations were
